Transcription of the octopine catabolism operon of the Agrobacterium tumor-inducing plasmid pTiA6 is activated by a LysR-type regulatory protein.
Agrobacterium tumefaciens incites crown gall tumors on plant hosts by conjugally transferring a discrete fragment of oncogenic DNA. In addition to oncogenes, the transferred DNA contains genes that direct the synthesis and exudation of opines, which are used as nutrients by the bacteria. The bacterium contains one or more operons of Ti plasmid-encoded genes that are required for the internalization and utilization of opines, and transcription of these catabolic genes is induced by cognate opines. Here we localize the gene required for regulated expression of the octopine degradative operon of the pTiA6 plasmid to a 2-kb fragment of Ti plasmid DNA. The protein encoded by this DNA positively regulates the transcription of the catabolic operon in the presence of octopine. In addition, it negatively regulates its own gene in the presence or absence of octopine. The sequence of this gene was determined and analysis of the inferred protein sequence indicates that the gene encodes a member of the LysR family of prokaryotic transcriptional regulatory proteins.